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Febrile Urinary Tract InfectionUrinary tract infection (UTI) is a common cause of bacterial
infection in febrile children. Because of urological struc-
tural anomalies that are associated with UTI, imaging
studies such as renal and bladder ultrasound (RBUS), void-
ing cystourethrography (VCUG), and 99mtechnetium-dimer-
captosuccinic acid renal scan (DMSA) may be performed to
evaluate acute pyelonephritis or acute lobar nephronia,
obstructive uropathies, vesicoureteral reflux (VUR), and
possible renal scar formation. The pathogenesis of renal
scar formation remains unknown; however, VUR has an
important role in renal scar formation, which may lead
permanent renal damage and chronic kidney disease.
Therefore, establishing a diagnosis of VUR in children with
UTI is important for long-term renal care.
Imaging studies in children with febrile UTI have long
been an issue under debate, even though some guidelines
have been published including the American Academy of
Pediatrics (AAP) and National Institute for Health and Care
Excellence (NICE) guidelines. Sensitivity, specificity, and
cost/financial burden are the main criteria concerning the
choice of imaging studies in the presence of VUR and UTI.1
Among the imaging studies, the most noninvasive, low-cost,
and radiation-free tool is RBUS. In 2011, the AAP guidelines
suggested that RBUS should be performed in febrile infants
with UTIs during the first 2 days of treatment for the
evaluation possible serious complications such as abscess or
pyonephrosis.2 Furthermore, VCUG is no longer routinely
suggested for the first febrile UTI, unless RBUS shows
abnormal findings such as hydronephrosis or hydroureter,
renal scar formation, and obstructive uropathies. For chil-
dren younger than 6 months old, RBUS is also routinely
suggested instead of a routine VCUG study in the first
febrile UTI, based on NICE guidelines.3 According to the
updated 2013 NICE guidelines, a DMSA study in the acute
stage cannot identify the risk of VUR in children with first
febrile UTI. Therefore, the trend of these guidelines
attempted to minimize the use of invasive imaging studies
to identify the risk of possible renal problems such as VUR in
children with febrile UTI.http://dx.doi.org/10.1016/j.pedneo.2016.01.002
1875-9572/Copyrightª 2016, Taiwan Pediatric Association. Published by
NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).Is it possible that the RBUS alone can be the imaging
study used for children with febrile UTI? In a study by
Wallace et al,4 RBUS was performed in infants with febrile
UTI who were younger than 2 months old. Their results
showed that RBUS had higher sensitivity and specificity in
the diagnosis of grades IV and V of VUR, but it could not
predict lower grades of VUR. Stein et al5 also showed that
RBUS alone may miss one-third of patients at risk; there-
fore, they recommended further imaging studies such as
DMSA and VCUG in their survey of children with febrile UTI.
Renal and bladder ultrasound may indeed be a good tool
in the diagnosis of renal structural anomalies such as VUR.
Abnormal RBUS results showed a higher incidence of VUR,
compared to the incidence with normal RBUS findings, and
this tendency existed in children with higher grades of
VUR.6 It has been suggested that noninvasive and lower
radiation exposure tools such as RBUS and DMSA should be
performed to screen high-grade VUR, before performing a
VCUG study.7 In a study by Hung et al,8 an enlarged kidney
in RBUS was a predictor for acute lobar nephronia, and it
was associated with a high incidence of renal scarring, and
normal findings in RBUS made the diagnosis of VUR grades
IIIeV less likely in children with a first febrile UTI. The role
of RBUS is more effective in the diagnosis of high-grade VUR
and renal scar formation and in reducing radiation expo-
sure, cost and a family’s concern.8 The updated 2013 NICE
guidelines also suggest that RBUS alone may be sufficient
and should be the first-line evaluation in children with a
first UTI; VCUG should not be used unless a child has
atypical UTI or recurrent UTI.
Therefore, RBUS may be the first-line imaging study tool
for the evaluation of possible structural anomalies in chil-
dren with febrile UTI. The detection of high-grade VUR is
clearly important. Renal and bladder ultrasound may be
helpful in detecting high-grade VUR and renal scarring in
children with a first febrile UTI. Further randomized
controlled trials are needed to compare RBUS and VCUG in
the diagnosis of VUR and renal scarring in children with
febrile UTI.Elsevier Taiwan LLC. This is an open access article under the CC BY-
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